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Effects of PP,;;and drought stress on the activity, photosynthetic characteristics,

and non-structural carbohydrates of Phyllostachys edulis seedlings
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Abstract. We investigated the effects of paclobutrazol (PP,,,) on the chlorophyll, photosynthetic parameters, nonstructural
carbohydrates (NSC), C/N ratio, root activity on one-year-old phyllostachys edulis seedlings. Experiments were degined
with three water treatments ( W1 well-watered with 75% field capacity; W2 . water stress with 50% FC; W3 water stress
with 35% FC) and two levels of PP treatments (P1: O mg/L; P2. 40 mg/L). Resulis showed that: as the drought
increased, leaf color of P. edulis seedlings gradually faded and the concentration of Chla, Chlb, Car, Chla/b and total chl
significantly decreased( P<0.05), Pn, Tr and WUE significantly decreased ( P<0.05), Ls significantly increased ( P<
0.05) , the NSC content in the leaf and root significantly increased ( P<0.05), root activity significantly decreased ( P<
0.05). When PP, was applied, the chlorophyll content were significantly increased under both P2W2 and P2W3
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treatments relative to P2W1 treatment, but no significant difference was found between P2W2 and P2W3. Also, P2W3
significantly increased Pn by146.9% compared with P1W3 treatment, and the total soluble sugar content significantly
increased up to 3.41mg/g. Besides, P2W3 significantly increased the total soluble sugar content and the starch content in
leaf and root, and root: shoot ratio was significantly increased. Our study demonstrated that PP.,; application could
effectively improve the drought adaptability of P. edulis seedlings by increasing the root activity and root; shoot ratio,

reducing water loss and NSC content, and improving the photosynthetic pigments and photosynthetic capacity.

Key Words: drought; PP.,.; Phyllostachys edulis; root activity ; photosynthetic characteristics ; non-structural carbohydrate
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5 LG HT , AR AR ZE G FT, Wl /K a3 i 0 ) G 5 S ok 19 2 K B ke 0 2 7= i T 1002 D0 A
S B AP RE S AR . TR A SRR TR A S R A R R R AR R A
(A VB i ] S RIS, SR & AL 38 55 FE TR RS B TR AL, AT RS R B, M R R
PE S AR PR AL G ) (NSC) A B VIR NSC AR R A ) i AR R B B AL RE 1t , S i A P i ik
PR AR , 78 R 378 5 1 1R T 40 A 98 340 ) DA 15 R A BR3P g AR

Z 340 ( paclobutrazol ; PP, ) , ANMUEA W A K FM B B E MR, LEA T 15 K5, AT L4
TP B AR 3T LA E IS 2 s 7 SRR 83 A6 AR A AR Rk
PR SBEAR R NG ) A AR R A SRR A B T SR O S VR AR T SRR
i B AL A PR BRI S A, MR AR A S A B R Y T4 AR AR AT A, X B R i 225K
WA i 1) 400 i vy P T (Y T 53 B VE 5 Stephen & B0 5 R R T SR A T, PPy, E 3 4R 5 1) R 5Y IR
(Agrostis stolonifea) W 7 FHXT 5 7K i 1 - 58 B 7K dt | WAL B ) 5 JRER0 A8 1038 N A Z8 I AR, 8 Rl R 0R
MIFE A 2 T 2258 5 S FEN XTI 45 (0 A AE PR BT 0 24 AR Bk 17 1R B A A7 SR W A1, 3 WA hy it
PP, R i X 30 B 1938 B R 7 2

T EARAR ( Gramineae ) 77 W ( Bambusoideae ) WIAT B YY), & F ] o 7B A A A A AT b , R
SIARTERG T LW DX, TR, BAT I K E RS S IR S B T R, B AT I A K 52 B
[ o 228 DAy — AR A 2B TR T R BB AT 4 5 B TP A IR T8, HORH SR AL o AN W, A3 3
b AN [ R B S B3 2 A T AN ] v B8 1) 22 500me | WE 9 B P S8 Ak DG B R e S AR S R PR KA S )+ 5
22255 R HEEAE e R, U O 25 P T 50 B8 55 T AT 4 3 B AT PR RE ) R A BB AT Mk A A3t
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1 HRSE

1.1 KR

2016 4F 1 H 6 HEEATAF (T 2015 4F 10 A 43, N PEAEEMRA: KA A9 SRk B AT LR 42 ) #6Fh T o555
R REEAR 10 RN IR KL 40%—50% , e AR AE AR B 4 BRICAE T . AP O I EAR 15.5em T H
B2 1lem 5 13.0cm, FEJRFIRH B 841 1:1:1 WBRR S, pH {E7E 5.5—6.0 Z 0], B AL S K
JRHE 55 20 ok —4H B T WA A RESE 30 B (1 4 5 2 TPl AT B & (30°23'N, 119°72'E) , H i/ & il
5 (23+2)°C/ (17£2) C VBSE R 45%—T70% , HEATH KRS B, £ B A RKEH R E G, T 2016 427 A
9 HIEHUERK — 80 (W PR SR B 15em) AR SR HEFTIR56 58 h T ) PP, (40 99%) , th
A TR RS AR A BRI R B B
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1.2 kit

IR R FHBEHLIC 11T, 30 1% 2 A 2208k B 5351 Omg/L(P1) 40mg/L(P2) ;5 3 KA BB, 43
SR 75% FEXT H RIFEK 2 (W) [ 50% AHXT H K & (W2) 35%HH6 H R FEK & (W3) , 36 6 NMb B, 25l
YE PIW1(0mg/L,75%) .P1W2(0mg/L,50%) .P1W3(0mg/L,35%) .P2W1 (40mg/L,75%) .P2W2 (40mg/L,
50%) .P2W3(40mg/1.,35%) ,H:rh PIW1 Xt IR, R EMAET7 H 9 HE 7 H 12 HEX T4 1700,
533 100mL ¥R BE N 40mg/ 1 Z2 350 MR it A B, xof BRI 45 8 1K A B S AR A 4 A 3t
120 #5478, I PRE A R E RIS KR 7 H 19 B AR B S K Bk ) rp g 5 (S kR S A
X A K B 45%—50%) , 7 H 24 H 238 B 35 & K 0k 3 5B 52 (3 K 5 R 0 a4 K
30%—35% ) , K FFRE A6 Ko AR AR L SR AT EMEE T2 T, TH R 18.00 X1
I H TR E I A T K Al SR BAE N AL ERARHE, T8 14 B BT M OGS 8,8 H IS H
7:00 RAEM EAETH 2—3 W00, 5 b 255 i AR B T A v SR TE A AL REAE R =
B MAARERR, 9 H 15 5 8,00, FEANALFEBEER 5 HRA R AR I M F (R S8 AR R 2 AR B A W
1.3 e ik
1.3.1 MRS R R A H R RED
1.3.2 SLESEWIE

ERERG B KA, SR A Li- 6400XT #5206 G0 RGE (3£ Li-cor 28 7] ME BT R MBS
B, 0 B FHARHETE (RTF 6em’, & & PAR fBIRER) . JE6A SUEE S (PAR) % 47 1000pwmol m™
57" CO,MRIE (Ca) 2~ 450mmol/mol i i A 500mmol/s IR FE R E A (29+1)°C . FEZMEMITHEIER F6E
BOR Pn(pmol m™ s7') RFLFE Gs(mmol m™ s7") J[E] CO, ¥ E Ci( mmol/mol) Z& % # R Tr( mmol m™
s VRFLBRHIE Ls K53 FIHZCE WUE ((mol/mmol ) 45, I % /i FH 1000wmol m™ ™' S5 Xt -7 4756175
S ISR 15min 2247, RO I 28, F A UK, BOT- YA 1R Al i 245
1.3.3  MRAE 2 KA TTC 35177
1.3.4  BATI F FIAR 28 AT b A R P B L ok %) T 5 SR I b e gk s >
1.3.5 WAL= (LR A ) /2R S RN SRR AL S 2RI E R R A A DY
1.3.6  SUBE S RS SR AN B AR W H AR R A R AR 6
1.4 a4

K Microsoft Office Excel 2007 4584 T 56 45 10 4 B KT, SR I SPSS 43 M 4k 1 Xeh 5 A 7 e 1
M1, R Sigmaplot 12.5 1K,

2 ZHER5HH

2.1 ZR TR INE R BATRE AR

R 1 AL Bl TR DA AR SR E TR (P<0.05) , FEHE T PIW3 k3| H/IME, £
R R g T H AR (P<0.05) 78 P2W1 SAFIERK(E , i MR PPy BG4 R o &5, P2W3
PIW1 255 10.2% ,P2W1 55 PIW1 $255 15.4% ; B T %E b &8, P2W1 H PIWL 385 74.3%; %
BT EIE DA, P2W3 8 PIW3 42755 40.8% ; BB T 4 2 58 & &, P2W3 48 PIW3 #2755 35.9%,
P2W1 5 PIW1 $2&15 35.4%, TR MERMNT BATSLAE R A DLE AR ST EEA REWT/EH, T54E
NE S G
2.2 ZRXT TR INE T B AT A B RS HR SR R R

H 2 2 W B TR B IR, RS e S5 2 N % (P<0.05) 725 & T PIW3 ih 85/ ME,
2o b AR R T L B (P<0.05)  FlINANIE PP, o E SR S B AT SCA T P, EE TR MR EIE A ROR, A
F] 146.9% ; i FHHE T Gs, P2W2 # PIW2 4275 53.7% ,P2W3 % PIW3 $£5 157.9%; . E 421 Ci, P2W2 &
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P1W2 $25 22.0% ,P2W3 % P1W3 $2£ 15 68.6% ; W & $2 1 Tr,P2W1 2 P1W1 $£15 16.9% ,P2W2 3 P1W2 $2 5
40.7% ,P2W3 % PIW3 #2155 110.1% ; B F & WUE, 76 P2W1 AR5 KA, PIW3 Fhe/ME, Z5a5mk i 2% %
i Ls, 76 P2W1 A 2R/ MAE , AEE BT 5 F PIW3 ik 2R KE, T2 F R0 BAT A 7 i SR 28 4
ZHEARENZEAERN, T 55T 7 2208 500

x1 SHUNTEMETEMLEEXAEEENZN
Table 1 The influence of PP;;;0n photosynthctic pigments of Phyllostachys edulis’ seedlings under drought stress

e MERE a . K bR B a/b MHERE R

S Chlorophyll a / Chlorophyl b Carotene/ Chlorophyll a/h Chlorophyll/
(mg/gFW) (mg/gFW) (mg/gFW)

P1W1 3.25+0.14b 1.71+0.09¢ 1.14+£0.05¢ 1.90+0.02a 5.00+0.24¢
P1W2 3.11+£0.13b 1.61+0.06¢ 1.07+0.02¢ 1.93+0.01a 4.75+0.19¢d
P1W3 2.85+0.19¢ 1.44+0.07¢ 0.98+0.05d 1.99+0.04a 4.32+0.39d
P2W1 3.75+0.02a 2.98+0.22a 1.49+0.03a 1.27+0.12¢ 6.77+£0.33a
P2W2 3.67+0.06a 2.50+0.24h 1.43+0.07ab 1.48+0.09h 6.21+£0.39ab
P2W3 3.58+0.13a 2.25+0.16b 1.38+0.07b 1.60+0.13b 5.87+0.39b
Fp 0 0 0 0 0
Fw 0.006 0.001 0.002 0.003 0.005
Fpxw 0.285 0.058 0.648 0.062 0.71

P1:0mg/L Z50MHE  Ome/L level of PPyy;treatment ; P2 40mg/L ZRUMEHRJE ,40mg/L level of PPy, treatment ; W1 :75%HH % H [A]35 7K 52, well-
watered with 75% field capacity;CK;W2:50%1‘55@55][‘!3] Hok & R F13E T 5L water stress with 50% FC;W3 . 359% AT H [a] K & JH T 5 water stress
with 35% FC. RHRZEME N PIMERNARIERE  n=5;/NE F-REFTRZIE R R — U E B AS R A 3 2 [ 2 A5 A Bk 25 25 57 (P<0.05)

K2 SHWMTEMETEMLRERSERSHBHN

Table 2 The influence of PP;;;0n gas exchange parameters of Phyllostachys edulis’ seedlings under drought stress

) B AT EeR=35 MalE] CO, He 75 ¥ T R 7] NS
e oG R . AL JRIE %1_31 LM K43 FH AR
Net photosynthetic GsStomatal Intercellular Transpiration Water use
Treatment Stomatal _
rate/ conductance/ carbon dioxide/ rate/ o efficiency/
I I o limitation
(pmol m™ s7") (mmol m™ s7") (' pemol/mol ) (mmol m™ s7") ( pmol/mmol )
P1W1 12.46+0.036a 0.092+0.026a 232.64+0.524a 2.715+0.002b 0.664+0.009¢ 4.02+£0.011b
PIW2 6.47+0.025¢ 0.041+0.024e 179.89+0.910e 1.721£0.001e 0.718+0.002b 3.73+£0.016¢
P1W3 3.26+0.011f 0.019+0.011f 113.65+0.657f 1.018+0.001f 0.743+0.011a 3.18+0.027d
P2W1 11.89+0.007h 0.086+0.007h 230.34+0.157b 3.175+0.002a 0.643+0.010e 4.77£0.103a
P2W2 9.92+0.004¢ 0.063+0.004¢ 219.45+0.628¢ 2.422+0.001c 0.663+0.009d 4.10£0.011b
P2W3 8.05+0.061d 0.049+0.051d 191.67+1.780d 2.139+0.001d 0.688+0.005d 3.75+0.045¢
Fp 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
Fw 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
FpxFw 0.0001 0.0001 0.0001 0.0001 0.0049 0.0001

FP . 230 Me Ah B [E] 22 53 | differences in PP, treatment; FW . TR0 HH[E] 2557 | differences in drought treatment

2.3 ZRMEXT T A T BATIAE AR RS RS20

HH L 1 A B T AR B B NIR AR 2RI ) B S (P<0.05) TR TG AL T MR R IE 1 fss ., Al
XP R, SN PPy 5, P TR ARG ), BT G O T 2 80me b 35 TE K b B 25 S N 3 (P>0.
05) , HREET5 T, 2R SR R 1% 1 BYIEFE SR, I3 34.8% , AN 22200 B AT SEA: B I (AR R A
FIRIRE I AT W5 S HAERT, T 52 T 1 22 R0 500
2.4 ZZM T EIE T BT RS R K A P ) S

Bk EUTE HARF oA ) iz A R YOS E R B2 WS i Y 4R A= e i 3
ARl R A AR 20, AT 4 25 H MK A6 & ) (structural carbohydrate , SC) FIAEZE F P B K AL 5
Y (non-structure carbohydrate,NSC ) , Z5 ¥ MM /K AL G4 £ ZAFE AR TR ML 4R, BAHYIE S &8N 2
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T s AR SE R AR K A5 ) T2 B HE R RS TE R
PSS S A A A Y
2.4.1  Z0MEXTT R IMEE TR AT AT SO Y
A

AL 2 AT, RS T SRR R BINER , BT AT
PR B B E AN (P<0.05) , fE ¥ T 5 P2W3 |
KB KAE 3.41mg/ g, TN PP, 8 25 38 i vk S b
i, 7E PIWI NIk E| /M 2.28mg/g; L 2R AT 5 14
SO E S R AR E S, TR EZ X E
PP I R LR R b ] s v B A
SCHAER, TRAETH T 280 LN
2.4.2  ZAUMEXTTBE R BT TER O R i

&l 3 Al Bl T SRR B INR , BT R Ve R
T R (P<0.05), 78 PIW3 1A 3| & /ME, Jiti
PP W& E THEM & i (P<0.05) , 7E P2W1 A % Hx
KAH 31.36mg/g, 761 FE T T VEM & 5t 19T e M B o
K,IKF] 26.9% ; R R th gk & & 5t A8 b E#H—
., TR R0 BAT A LA RAR FR E

FP: 0.0001
16 - Fw: 0.0001 = NP
T FPXFW: 0.2111 =r
m ]2 L
& a
R eg b T
I & b
WwE 8 ¢ c
%g d
3
S o4t
(=}
l=]
~
0
75% 50% 35%

E1 SxuxTEMETEMIEERREEFTONZM
Fig.1 The influence of PP;;; on root activity of Phyllostachys

edulis’ seedlings under drought stress
NP . AL 55 M AL BE | the treatment without PPy 5 P2 il 22 25086 4b
M the treatment with PPy FP 22 355 W b L ] 25 S , differences in

PP, treatment; FW. T 5 A4b ¥ [7] 22 5, differences in drought
treatment ; [ T /NG FBE 3R IR 18 R AE 7] — U 2 B AS R] b 3 22

(B2 HA B2 5 (P<0.05)

. NP  —
6 —
FP:0.0000 e FP:0.0000 WE
FP:0.0000 FP:0.0000
sl FPXFW:0.5880 FPXFW:0.0000
3 at
] a
gﬂ% ab T
g 5 5| cd E_f a
£F c bc be
% S e T =
e )
Pz o2p d
3
1 |
0
75% 50% 35% 75% 50% 35%

E2 MW TFEMETEMIEHTIELERIENZIT
Fig.2 The influence of PP;;; on soluble total sugar of Phyllostachys edulis’ seedlings under drought stress

P /NG PR BRI B AE IR — YO RE I AN R A B2 (B2 75 B 3% 22 5% (P<0.05)

PR WA AR, TRARETE T 2R R
2.4.3  ZAMERS T SRMA T BT B R A AR R

A 4RI BEE T SRR INR, it R b s 5 i N (P<0.05) FAEE T2 8 Jin PPy, e,
TERE & B RN (P<0.05) ,P2W3 % P1W3 Tt 24.0% ,P2W3 % P2W1 4 H11 40.1% ,fEHE T 5T, A5
KAEH P2W3 2y 14.64mg/ g A PR & i 5t 5 AR a3 —2, T A2 800t BAT A4 1 R DL R
PR S B B SS EARE I, TR T T 2R RN
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mm NP =3P

40| Fp:0.0010 s FP: 0.0010 BE
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Fig.3 The influence of PP;;;0n starch content of Phyllostachys edulis’ seedlings under drought stress
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Fig.4 The influence of PPP;;;0n sucrose content of Phyllostachys edulis’ seedlings under drought stress

2.4.4  ZXTT RPN BT SRNE S RS2 e

i1 5 AT Bl TR R EE IR, BT R AR B LT (P<0.05)  IEEE BT RN IR B R (A
P2W3 Jy 8.16mg/ g, Ml PPy, J5 , SRME S B &N (P<0.05) , 7R H T 82T FIHIRE R, P2W3 48 P2W1
T 85.03% ;iR R R ME S S0 b AR a2, TR 2 R0 B AT S AR I R DL RO B e R
HEA RENZ AR, TRET T 2808 5400
2.5 ZAQMET T RENA T BT R A L RS R

H I 6 T, Bl T SRR IR, i B R 2 L R R N (P<0.05) , AE T 5 PIW3 Fis#lR K
{E 0.35 )il PPy 5  FEHE T 5T AR A R F PR (P<0.05) , HAHA R TIER A KT WK, E 5
NLA L ZEF AR (P>0.05), TR ER0MXS BATIAE T DL R PRk A L 52 ma HA B 2 158
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HAEH, TR T 250 B0

Hmm NP  m—
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Fig.5 The influence of PPP;;;0n fructose content of Phyllostachys edulis’ seedlings under drought stress
NG FRERIR AR R AE 5] — U RE AN [a] A B 22 )2 15 AT i 3 22 5+ (P<0.05)
Hm NP  m—
0.5 —
It
FP: 0.1700 tr FP: 0.0060 A
FW:0.0000 FW:0.0020
04 FPXFW:0.0780 FPXFW: 0.0670
’ a
a
0.5
0.4 I
z 03 03 b
© 0.2
=
& G e c
= 0T T
02— a
b b
b . b
0.1
0
75% 50% 35% 75% 50% 35%

E6 ZyMTFEMETEMZEHRAILHH
Fig.6 The influence of PP;; on C/N of Phyllostachys edulis’ seedlings under drought stress

P /NG SRR R AR R TE [R]— U 7E I A [RI AR B 2 0] S 15 B ATt 25 22 57 (P<0.05)

3 iiEs®

3.1 ZRMR T RRA T BT AR DA R LR

LI 20T 7K 0 S IS A8, I 7 RN S WA AL ) 0 A T3 8 3R MK 7 B MR ACM) T, DT X AR 400 1 A A
RERPGEMEAE R T 50 2R [ R 5 0 B () 14 25 A B R, Fohoe & 1R AR 2 3 e i 3
W R ) S E R TEE T AR IR, 3 250 2R S O AR I TOLRE MW A& 43 T AN
AR FERHEIN PP AK BT, B T R REEE IR AR R 6 ) B350 fEE T 2R R AR 5,
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FEUA R T A 7 R T BATAR R R E IR FUK A W RE Sy, I S B R L, S R
FEAR JE BRA AR R P BB T 25 S — 30 s R o KIS PR B SRR SEEE TR SR b MHEER 2/
b LR ELI, Pn Gs Ci Tr, WUE &3 TP, Ls B3 BT, KRB TFRILE KR (KILEH SR o, fith 52
BH) P FENAE R Gs B8/, 18 LA A ) CO, 08/, LA E T Ls 30, X 528 72 Th AR 2 1
FIRFFE 25 5 —5 ", 7E 40mg/L () PP AbFE R (P2)  BEE TR, AR 2R 36 ) 8055 , (0 i 2
FAN AR o KW EAR SR b RS PR SRR SERE TR, MEE ab BF LT, Pa,
Gs.Ci Tr \WUE 3% FFE,Ls 2 [T RUIZRHMEfF T 2 MY 78 16 R0 TR AL leds <AL S
FEAR R CO, S R Py, SRR RR 0 A IR W BOC SRR AMZE s E DY, AR TREE T,
TS T AR 2R 05 11 DA (R SRS S ET PP, (IR B LA TR, 76 1E 3 K P AbFE R (W1) |, PP, Ab 3
WERS TR TE P2W1 FiARIRKE; BERES TOAE AR, MR b BE TR, MR OF 8T
P2W1 Fik#IHKAE,Pn Gs Ci Ls 3 FFE, Tr WUE B3 b TF, W10 L 50me fe g i wn T 5 0ha 7 &
PSR A RAGRE T, X 5 R34 45 (2008 ) 76 HPF R R RIF I — 350, /K A3 R RCR R A P06 A 78 I Rt 11
LR R WUE $& i, U BRI 0 7K 43 R LA 5 43 P S0 R AR 7 B A0 N R ik Ak i) —F B 3R
P LR EPE TR (W2) PP, Ab B 3 B m TARRIE TR B /N R E TR
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KV, FEHEE TR T (W3), PP, A S R RNG ) W, IS iR e KA R B iR s, e R
a/b 7E PIW3 AP Rk B H K MH, Pn Gs \Ci \Tr \WUE .3 LFF, Ls B3 TR, 1 T6A WA TE TE B IR AR i
R AR Y Ci AR S Rl fk [ e, AT i R 4 rh i) CO, MR BERR 238 in, DRI Ls SRR A1
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RS PERR K AL S ) (NSC) FZEFEFEME VEk %S Sy £ a2y, Ry AN &+
BERBE AT Y R A e R SR 22 P Al A A B R A 25 A 4 R S A W A A A SR W 4 D) A
K RREREBERIES OGRS R S R IR R RO A BA EEAEAY AR R A
AR R, BT Z i AR AL RE i, 1T e A 75 2 AR IO & B (R A 206G 7 W 43 e J7 )
M ELEAR) Y ARBFGE KB, 7E PP A ES B AT S W A AR SS M MR R K AL A 1 i BR AL T R R
TN b FL AN [R]  7E Omg/L A9 PP AR (P1) | Bl TR BEINER , i o AR 28 A9 R ok b e R
WA A T &, EAE PIW2 PIW3 AbHE R 225N B2 JRPHAE PIWL PIW2 AbBE R 255 R 2 i i I AR
FHEMTER & it 2 TR 7E PIW2 PIW3 AbBE R 22 55 A i 35 ) SRIAVE Ry e Ak ol ml s PR, A= BRI T 2 3
5, R MCFIZE S K 4, T AR TR R AR R B Ak A b 835 LT, (A7 PIW2 PIW3 b N 225 A0
& TR CE FALEE T B, GG W sl BTG AAE 5 P IR A FH 22 Tl e DAL 7 F) AN S £
I R e A K R S WL HE R A T B AT SE AR AR P NSC 3 98, SR HRA 6 5, 5 3o 8
TE 40mg/L %) PP, ACBE N (P2) Bl T RREEINU, i Fr SAR 22 BL 04 AT i o b R SR & 3 BT,
LAY RERE S A L AR R B RN 1 ST T RS T, i SRR R HLATE R 1 i A TR, T TR
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FEARRI TSR T BATEA W A ARSS A MEaRK AL 5 ) B it R LU X PP g, 0 B AN ], 76 1E 5 7K 43 Ab
T (W1) PPy AbFS i SR 2R A w3 v S TE kR B2 B R et b S 2 22 R A R
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B B BN, AR I OB B B T X R S B AR RO S e
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